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introducing an oxidizing agent into the oxidation reaction 

zone ; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the oxidation reaction zone to form the N- 
(phosphonomethyl) glycine product; and 

continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl) glycine product from the 
oxidation reaction zone. 



349. (new) The process as set forth in claim 348 wherein the 
oxidizing agent is an 0 2 -containing gas and is introduced 
simultaneously with the aqueous feed stream into the oxidation 
reaction zone through an ejector nozzle of the ejector nozzle 
loop reactor. 

350. (new) A process for preparing an N- 

( phosphonomethyl) glycine product by oxidizing an N- 

( phosphonomethyl) iminodiacetic acid substrate, the process 

comprising: 

introducing an aqueous feed stream comprising the N- 
( phosphonomethyl) iminodiacetic acid substrate into a liquid 
reaction medium within an oxidation reaction zone provided by a 
continuous etirred tank reactor, the oxidation reaction zone 
being substantially back-mixed in the liquid phase and containing 
a heterogenous particulate catalyst for the oxi dat ion rftAntinn 
suspended in the liquid reaction medium, the catalyst comprising 
a noble metal deposited on a particulate carbon support, the 
liquid reaction medium comprising the N- (phosphonomethyl) glycine 
product; 

introducing an oxidizing agent into the oxidation reaction 

zone ; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the oxidation reaction zone to form the N- 
( pho sphonome t hy 1 ) g 1 y c i ne pr oduc t ; and 

continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl) glycine product from the 
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oxidation reaction zone, the reaction mixture effluent withdrawn 
from the oxidation reaction zone being substantially free of the 
particulate catalyst, the stirred tank reactor comprising an 
internal catalyst filter for preventing the particulate catalyst 
from being withdrawn from the oxidation reaction zone with the 
reaction mixture effluent. 

351. (new) A process for preparing an N- 
(phosphonomethyl) glycine product by oxidizing an N- 
(phosphonomethyl) iminodiacetic acid substrate, the process 

comprising: 

introducing an aqueous feed stream comprising the N- 
(phosphonomethyl) iminodiacetic acid substrate into a liquid 
reaction medium within an oxidation reaction zone provided by a 
continuous stirred tank reactor, the oxidation reaction zone 
being- substantially back-mixed in the liquid phase and containing 
a heterogenous particulate catalyst for the oxidation reaction 
suspended in the liquid reaction medium, the catalyst comprising 
a noble metal- deposited on a particulate carbon support, the 
liquid reaction medium comprising the N- (phosphonomethyl) glycine 
product ; 

introducing an oxidizing agent into the oxidation reaction 

zone ; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 

acid eui>strace in tne oAiuauiwi j. c «»v,ww~ - — ■ 

(phosphonomethyl) glycine product; 

continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl ) glycine product and the 
particulate catalyst from the oxidation reaction zone; 

separating the particulate catalyst from the reaction 
^ mixture effluent to form a catalyst recycle stream comprising the 

separated particulate catalyst; and 

introducing at least a portion of the particulate catalyst 
contained in the catalyst recycle stream into the oxidation 
reaction zone. 
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352. (new) The process as set forth in claim 351 wherein 
catalyst is purged from the catalyst recycle stream. 

353. (new) The process as set forth in claim 352 wherein 
fresh catalyst is added to the catalyst recycle stream. 

354. (new) The process as set forth in claim 351 wherein the 
particulate catalyst is separated from the reaction mixture 
effluent in a catalyst filter to form the catalyst recycle stream 
and a filtrate substantially free of the particulate catalyst and 
comprising the N- (phosphonomethyl) glycine product. 

355. (new) The process as set forth in claim 354 wherein the 
catalyst filter is adapted for continuous separation of 
particulate catalyst from the reaction mixture effluent. 

356. (new) The process as set forth in claim 355 wherein the 
catalyst filter is a continuous cross-flow filter. 

357. (new) The process as set forth in claim 355 wherein the 
catalyst filter is a continuous back-pulse filter. 

358. (new) The process as set forth in claim 357 wherein the 
back-pulse filter comprises a filter element and a portion of the 

. .. ._ . j . i ~* v> ^ f-iihoy *] Ament and remove 

lixtrace is uacu cv? ■ - - - 

separated catalyst from the filter element. 

359. (new) The process as set forth in claim 357 wherein the 
reaction mixture effluent further comprises dissolved C0 2 , the 
reaction mixture effluent being passed through a flash tank 
before being introduced into the catalyst filter to lower the 
pressure on the reaction mixture effluent and remove dissolved 
C0 2 from the reaction mixture effluent. 

360. (new) The process as set forth in claim 357 wherein at 
least a portion of the particulate catalyst contained in the 
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catalyst recycle stream passes through a catalyst holding tank 
before being introduced into the oxidation reaction zone. 

361. (new) The process as set forth in claim 360 wherein the 
catalyst holding tank is substantially free of O a . 

' 362 . (new) The process as set forth in claim 361 further 
comprising introducing a non-oxidizing gas into the catalyst 
holding tank. 

363. (new) The process as set forth in claim 361 wherein the 
residence time of the recycled catalyst in the catalyst holding 
tank is at least about 2 minutes. 

364. (new) The process as set forth in claim 354 wherein the 
filtrate comprises unreacted N- (phosphonomethyl) iminodiacetic 
acid substrate, the process further comprising: 

continuously introducing the filtrate into a second 
oxidation reaction zone; 

introducing an oxidizing agent into the second oxidation 

reaction zone; and • - 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the second oxidation reaction zone to form 
additional N- (phosphonomethyl) glycine product. 



365. (new) The process as 
second oxidation reaction zone 
liquid phase. 

3 66. (new) The process as 
second oxidation reaction zone 
tank reactor. 

367. (new) The process as 
second oxidation reaction -zone 
loop reactor. 



set forth in claim 364 wherein the 
is substantially back-mixed in the 

set forth in claim 365 wherein the 
is provided by a second stirred 

set forth in claim 365 wherein the 
is provided by an ejector nozzle 
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368. (new) The process as set forth in claim 364 wherein the 
second oxidation reaction zone is provided by a fixed bed 
reactor. 

3 69. (new) . A process for preparing an N- 
(phosphonomethyl) glycine product by oxidizing an N~ 
(phosphonomethyl) iminodiacetic acid substrate in a reactor 
system, the process comprising: 

introducing an aqueous feed stream comprising the N- 
(phosphonomethyl) iminodiacetic acid substrate into a first 
oxidation reaction zone provided by an ejector nozzle loop 
reactor, the first oxidation reaction zone being substantially 
back-mixed in the liquid phase and containing a heterogenous 
particulate catalyst for the oxidation reaction suspended in a 
liquid reaction medium comprising the N- 
(phosphonomethyl) iminodiacetic acid substrate; 

introducing an oxidizing agent into the first oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl ) iminodiacetic 
acid substrate in the first oxidation reaction zone to form the 
N- (phosphonomethyl ) glycine product ; 

continuously withdrawing an intermediate reaction mixture 
effluent comprising the N- (phosphonomethyl) glycine product and 
unreacted N- (phosphonomethyl) iminodiacetic acid substrate from 



continuously introducing an intermediate aqueous feed stream 
into a second oxidation reaction zone containing a catalyst for 
the oxidation reaction, the intermediate aqueous feed stream 
comprising N- (phosphonomethyl) glycine product and unreacted N- 
( phosphonomethyl) iminodiacetic acid substrate obtained in the 
intermediate reaction mixture effluent; 

introducing an oxidizing agent into the second oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the second oxidation reaction zone to form 
additional N- (phosphonomethyl) glycine product; and 
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continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl) glycine product from the second 
oxidation reaction zone. 

370* (new) A process for preparing an N- 
(phosphonomethyl) glycine product by oxidizing an N- 
(phosphonomethyl) iminodiacetic acid substrate in a reactor 
system, the process comprising: 

introducing an aqueous feed stream comprising the N- 
(phosphonomethyl) iminodiacetic acid substrate into a first 
oxidation reaction zone provided by a continuous stirred tank 
reactor, the first oxidation reaction zone being substantially 
back-mixed in the liquid phase and containing a heterogenous 
particulate catalyst for the oxidation reaction suspended in a 
liquid reaction medium comprising the N- 
. (phosphonomethyl) iminodiacetic acid substrate; 

introducing an 0 2 -containing gas into the first oxidation 
reaction zone,- 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the first oxidation reaction zone to form the 
N- (phosphonomethyl) glycine product; 

continuously withdrawing an intermediate reaction mixture 
effluent comprising the N- (phosphonomethyl) glycine product and 
unreacted N- (phosphonomethyl) iminodiacetic acid substrate from 
the first oxidation reaction zone; 

continuously introducing an intermediate aqueous feed stream 
into a second oxidation reaction zone provided by an ejector 
nozzle loop reactor, the second oxidation reaction zone being 
substantially back-mixed in the gas -and liquid phases and 
containing a heterogenous particulate catalyst for the oxidation 
reaction suspended in a liquid reaction medium comprising the N- 
( phosphonomethyl) iminodiacetic acid substrate, the intermediate 
aqueous feed stream comprising N- (phosphonomethyl) glycine product 
and unreacted N- (phosphonomethyl) iminodiacetic acid substrate 
obtained in the intermediate reaction mixture effluent; 
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introducing an 0 2 -containing gas into the second oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the second oxidation reaction zone to form 
additional N- (phosphonomethyl) glycine product; and 

continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl) glycine product from the second 
oxidation reaction zone. 

371. (new) A process for preparing an N- 
( phosphonomethyl) glycine product by oxidizing an N- 
( phosphonomethyl) iminodiacetic acid substrate in a reactor 
system, the process comprising: 

introducing an aqueous feed stream comprising the N- 
(phosphonomethyl) iminodiacetic acid substrate into a first 
oxidation reaction zone provided by a first continuous stirred 
tank reactor, the first oxidation reaction zone being 
substantially back-mixed in the liquid phase and containing a 
heterogenous particulate catalyst for the oxidation reaction 
comprising a noble metal deposited on a particulate carbon 
support and suspended in a liquid reaction medium comprising the 
N-phosphonomethyl) iminodiacetic acid substrate, the carbon 
support exhibiting a particle size distribution such that about 
95% of the catalyst particles are from about 3 to about 100 jim in 



catalyst within the first oxidation reaction zone being from 
about 0.1 to about 10 wt.% based on the total weight of catalyst 
and the liquid reaction medium in the oxidation reaction zone; 

introducing an oxidizing agent into the first oxidation 
reaction zone; 



continuously oxidizing the N- (phosphonomethyl) iminodiacetic 



N- (phosphonomethyl) glycine product; 

continuously withdrawing an intermediate reaction mixture 
effluent comprising the N- (phosphonomethyl) glycine product and 



L.X1CS 4- J- 4- <* ^ «5 (P C UX I 1 KiiOiVi lis' / 





acid substrate in the first oxidation reaction zone to form the 
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unreacted N- (phosphonomethyl) iminodiacetic acid substrate from 
the first oxidation reaction zone; 

continuously introducing an intermediate aqueous feed stream 
into a second oxidation reaction zone provided by a second 
continuous stirred tank reactor, the second oxidation reaction 
zone being substantially back-mixed in the liquid phase and 
containing a heterogenous particulate catalyst for the oxidation 
reaction comprising a noble metal deposited on a particulate 
carbon support and suspended in a liquid reaction medium 
comprising the N- (phosphonomethyl) iminodiacetic acid substrate, 
the carbon support exhibiting a particle size distribution such 
that about 95% of the catalyst particles are from about 3 to 
about 100 fixa in their largest dimension, the concentration of the 
particulate catalyst within the second oxidation reaction zone 
being from about 0-1 to about 10 wt.% based on the total weight 
of catalyst and the liquid reaction medium in the oxidation 
reaction zone, the intermediate aqueous feed stream comprising N- 
(phosphonpmethyl) glycine product and unreacted N- 
(phosphonomethyl) iminodiacetic acid substrate obtained in the 
intermediate reaction mixture ef fluent ; 

introducing an oxidizing agent into the second oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the second oxidation reaction zone. to form 
»d.di f-i nri^l, (phQaphjonomethyl) glycine product : 

continuously withdrawing a reaction, mixture effluent 
comprising the N- (phosphonomethyl) glycine product and the 
particulate catalyst from the second oxidation reaction zone; and 

separating the particulate catalyst from the reaction 
mixture effluent withdrawn from the second oxidation reaction 
zone to form a catalyst recycle stream comprising the separated 
catalyst . 



372. (new) The process as set forth in claim 371 further 
comprising introducing at least a portion of the particulate 
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catalyst contained in the catalyst recycle stream into at least 
one of the first and second oxidation reaction zones* 

373. (new) The process as set forth in claim 372 wherein the 
particulate catalyst is separated from the reaction mixture 
effluent in a catalyst filter to form the catalyst recycle stream 
and a filtrate substantially free of the particulate catalyst and 
comprising the N- (phosphoriome thy 1) glycine product . 

374. (new) The process as set forth in claim 373 wherein the 
catalyst filter is adapted for continuous separation of 
particulate catalyst from the reaction mixture effluent. 

375. (new) The process as set forth in claim 374 wherein the 
catalyst filter is a continuous back-pulse filter. 

376. (new) The process as set forth in claim 375 wherein the 
back-pulse filter comprises a filter element and a portion of the 
filtrate is used to back-pulse the filter element and remove 
separated catalyst from the filter element. 

377. (new) The process as set forth in claim 375 wherein at 
least a portion of the particulate catalyst contained in the 
catalyst recycle stream passes through a catalyst holding tank 
before being, introduced into at least one of the first and second 
oxidation reaction zones. 

378. (new) The process as set forth in claim 377 wherein the 
catalyst holding tank is substantially free of 0 2 . 

379. (new) The process as set forth in claim 378 further 
comprising introducing a non-oxidizing gas into the catalyst 
holding tank. 
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380. (new) The process as set forth in claim 378 wherein the 
residence time of the recycled catalyst in the catalyst holding 
tank is at least about 2 minutes. 

381. (new) The process as set forth in claim 372 wherein at 
least a portion of the particulate catalyst contained in the 
catalyst recycle stream is introduced into the first oxidation 
reaction zone concurrently with the N- 
(phosphonomethyl) iminodiacetic acid substrate, 

382. (new) The process as set forth in claim 372 wherein at 
least a portion of the particulate catalyst contained in the 
catalyst recycle stream is introduced into the second oxidation 
reaction zone concurrently with the unreacted N- 
(phosphonomethyl) iminodiacetic acid substrate obtained in the 
intermediate aqueous reaction mixture effluent. 

383. (new) The process as set forth in claim 372 wherein a 
portion of the particulate catalyst contained in the catalyst 
recycle stream is introduced into the first oxidation reaction 
zone concurrently with the N- (phosphonomethyl) iminodiacetic acid 
substrate and another portion of the particulate catalyst 
contained in the catalyst recycle stream is introduced into the 
second oxidation reaction zone concurrently with the unreacted N- 
(phosphonomathyl) iminodiacetic acid su bs trate obtained in the 
intermediate aqueous reaction mixture effluent. 

384. (new) The process as set forth in claim 372 wherein 
catalyst is purged from the catalyst recycle stream. 

385. (new) The process as set forth in claim 384 wherein 
fresh catalyst is added to the catalyst recycle stream. 

386. (new) A process for preparing an N- 
(phosphonomethyl) glycine product by oxidizing an N- 

11 
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(phosphonomethyl) iminodiacetic acid substrate in a reactor 
system, the process comprising: 

introducing an aqueous feed stream comprising the N- 

(phosphonomethyl) iminodiacetic acid substrate into a first 
oxidation reaction zone provided by a first continuous stirred 
tank reactor, the first oxidation reaction zone being 
substantially back-mixed in the liquid phase and containing a 
heterogenous particulate catalyst for the oxidation reaction 
comprising a noble metal deposited on a particulate carbon 
support and suspended in a liquid reaction medium comprising the 
N-phosphonomethyl) iminodiacetic acid substrate, the carbon 
support exhibiting a particle size distribution such that about 
95% of the catalyst particles are from about 3 to about 100 (im in 
their largest dimensions, the concentration of the particulate 
catalyst within the first oxidation reaction zone being from 
about 0,1 to about 10 wt,% based on the total weight of catalyst 
and the liquid reaction medium in the oxidation reaction zone; 

introducing an oxidizing agent into the first oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the first oxidation reaction zone to form the 
N- (phosphonomethyl) glycine product; 

continuously withdrawing an intermediate reaction mixture 
effluent comprising the N- (phosphonomethyl) glycine product, 
unreacted N- (phosphonomethyl) iminodiacetic acid substrate and the 
particulate catalyst from the first oxidation reaction zone; 

separating the particulate catalyst from the intermediate 
reaction mixture effluent withdrawn from the first oxidation 
reaction zone to form a catalyst recycle stream comprising the 
separated catalyst; 

introducing at least a portion of the particulate catalyst 
contained in the catalyst recycle stream into the first oxidation 
reaction zone concurrently with the N- 
(phosphonomethyl) iminodiacetic acid substrate; 

continuously introducing an intermediate aqueous feed stream 
into a second oxidation reaction zone provided by a second 

12 
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continuous stirred tank reactor, the second oxidation reaction 
zone being substantially back-mixed in the liquid phase and 
containing a heterogenous particulate catalyst for the oxidation 
reaction comprising a noble metal deposited on a particulate 
carbon support and suspended in a liquid reaction medium 
comprising the N- (phosphonomethyl) iminodiacetic acid substrate, 
the carbon support exhibiting a particle size distribution such 
that about 95% of the catalyst particles are from about 3 to 
about 100 fim in their, largest dimension, the concentration of the 
particulate catalyst within the second oxidation reaction zone 
being from about 0.1 to about 10 wt.%. based on the total weight 
of catalyst and the liquid reaction medium in the oxidation 
reaction 2one, the intermediate aqueous feed stream comprising N- 
(phosphonomethyl) glycine product and unreacted N- 
(phosphonomethyl) iminodiacetic acid substrate obtained in the 
intermediate reaction mixture effluent; 

introducing an oxidizing agent into the second oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the second oxidation reaction zone to form 
additional N- (phosphonomethyl) glycine product; and 

continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl) glycine product from the second 
oxidation reaction zone. 

387. (new) The process as set forth in claim 386 wherein the 
particulate catalyst is separated from the intermediate reaction 
mixture effluent in a catalyst filter to form the catalyst 
recycle stream and a filtrate substantially free of the 
particulate catalyst and comprising the N- 

( phosphonomethyl) glycine product and the intermediate aqueous 
feed stream introduced into the second oxidation reaction zone 
comprises the filtrate. 

388. (new) The process as set forth in claim 387 wherein the 
reaction mixture effluent withdrawn from the second oxidation 

13 
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reaction zone further comprises the particulate catalyst, the 
process further comprising separating the particulate catalyst 
from the reaction mixture effluent withdrawn from the second 
oxidation reaction zone to form a second catalyst recycle stream 
comprising the separated catalyst. 

389. (new) The process as set forth in claim 388 wherein the 
particulate catalyst is separated from the reaction mixture 
effluent in a second catalyst filter to form the second catalyst 
recycle stream and a second filtrate substantially free of the 
particulate catalyst and comprising the N- 

(phosphonomethyl ) glycine product . 

390. (new) The process as set forth in claim 389 further 
comprising introducing at least a portion of the particulate 
catalyst contained in the second catalyst recycle stream into at 
least one of the first and second oxidation reaction zones. 

391. (new) The process as set forth in claim 390 wherein at 
least a portion of the particulate catalyst contained in the 
second catalyst recycle stream is introduced into the second 
oxidation reaction zone concurrently with the unreacted N- 
(phosphonomethyl) iminodiacetic acid substrate obtained in the 
intermediate reaction mixture effluent. 

392. (new) The process as set forth in claim 391 wherein the 
average age of the catalyst in the first oxidation reaction zone 
is different from the average age of the catalyst in the second 
oxidation reaction zone. 

\ 393. (new) The process as set forth in claim 3 92 wherein the 

average age of the catalyst in the first oxidation reaction zone 
is greater than the average age of the catalyst in the second 
oxidation reaction zone. 
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394. (new) The process as set forth in claim 392 wherein the 
average age of the catalyst in the first oxidation reaction zone 
is less than the average age of the catalyst in the second 
oxidation reaction zone. 

395. (new) The process as set forth in claim 389 wherein the 
catalyst filters are adapted for continuous separation of 
particulate catalyst from the intermediate reaction mixture 
effluent and the reaction mixture effluent* 

396. (new) A process for preparing an N- 
(phosphonomethyl) glycine product by oxidizing an N- 
(phosphonomethyl) iminodiacetic acid substrate in a reactor 
system, the process comprising; 

introducing an aqueous feed stream comprising the N- 
(phosphonomethyl) iminodiacetic acid substrate into a first 
oxidation reaction zone provided by a first continuous stirred 
tank reactor, the first oxidation reaction zone being 
substantially back-mixed in the liquid phase and containing a 
heterogenous particulate catalyst for the oxidation reaction 
comprising a noble metal deposited on a particulate carbon 
support and suspended in a liquid reaction medium comprising the 
N-phosphonomethyl) iminodiacetic acid substrate, the carbon 
support exhibiting a particle size distribution such that about 
95% of the catalyst particles are from about 3 _to about. 100 urn |r« 
their largest dimensions, the concentration of the particulate 
catalyst within the first oxidation reaction 2one being from 
about 0.1 to about 10 wt.% based on the total weight of catalyst 
and the liquid reaction medium in the oxidation reaction zone; 

introducing an oxidizing agent into the first oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the first oxidation reaction zone to form the 
N- (phosphonomethyl) glycine product; 

cooling the liquid reaction medium in the first oxidation 
reaction zone; 

15 



Received from < 2314342 > at 5/15/03 7:06:19 PM [Eastern Daylight rme] 



MAY- 15-2003 THU 06:00 PH ^IGER POWERS 



FAX NO. 20^42 



P. 17 



39-21(51835) 
MTC 6721.1 
PATENT 

continuously withdrawing an intermediate reaction mixture 
effluent comprising the N- (phosphonomethyl) glycine product and 
unreacted N- (phosphonomethyl) iminodiacetic acid substrate from 
the first oxidation reaction zone; 

continuously introducing an intermediate aqueous feed stream 
into a second oxidation reaction zone operated adiabatically and 
provided by a second continuous stirred tank reactor, the second 
oxidation reaction zone being substantially back-mixed in the 
liquid phase and containing a heterogenous particulate catalyst 
for the oxidation reaction comprising a noble metal deposited on 
a particulate carbon support and suspended in a liquid reaction 
medium comprising the N~ (phosphonomethyl) iminodiacetic acid 
substrate, the carbon support exhibiting a particle size 
distribution such that about 95% of the catalyst particles are 
from about 3 to about 100 fim in their largest dimension, the 
concentration of the particulate catalyst within the second 
oxidation reaction zone being from about 0.1 to about 10 wt.% 
based on the total weight of catalyst and the liquid reaction 
medium in the oxidation reaction zone, the intermediate aqueous 
feed stream comprising N- (phosphonomethyl ) glycine product and 
unreacted N- (phosphonomethyl) iminodiacetic acid substrate 
obtained in the intermediate reaction mixture effluent; 

introducing an oxidizing agent into the second oxidation 
reaction zone; 

j— j 4 A 4 « A ±-Vnsa \T_ /nViAe^rvnrimfathul ^ "i mi nnHl PHPtin 

L;WlTL* XiiiAVW** j. jr ^ \ — £ — *~— ' - — — - 

acid substrate in the second oxidation reaction zone to form 
additional N- (phosphonomethyl) glycine product; and 

continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl ) glycine product from the second 
oxidation reaction zone, 

397. (new) A process for preparing an N- 
(phosphonomethyl) glycine product by oxidizing an N- 
(phosphonomethyl) iminodiacetic acid substrate in a reactor 
system, the process comprising: 

16 
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introducing an aqueous feed stream comprising the N- 
( phosphonomethyl) iminodiacetic acid substrate into a first 
oxidation reaction zone provided by a first continuous stirred 
tank reactor, the first oxidation reaction zone being 
substantially back-mixed in the liquid phase and containing a 
heterogenous particulate catalyst for the oxidation reaction 
comprising a noble metal deposited on a particulate carbon 
support and suspended in a liquid reaction medium comprising the 
N-phosphonomethyl) iminodiacetic acid substrate, the carbon 
support exhibiting a particle size distribution such that about 
95% of the catalyst particles are from about 3 to about 100 ^m in 
their largest dimensions, the concentration of the particulate 
catalyst within the first oxidation reaction zone being from 
about 0.1 to about 10 wt.% based on the total weight of catalyst 
and the liquid reaction medium in the oxidation reaction zone; 

introducing an oxidizing agent into the first oxidation 
reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the first oxidation reaction zone to form the 
N- (phosphonomethyl) glycine product; 

cooling the liquid reaction medium in the first oxidation 
reaction zone; 

continuously withdrawing an intermediate reaction mixture 
effluent comprising the N- (phosphonomethyl) glycine product and 
un-re s.cted N - (phosphono?n£ t feyl ) ±jm±r\Qd i areti c ac i d subs t rate f rom 
the first oxidation reaction zone; 

continuously introducing an intermediate aqueous feed stream 
into a second oxidation reaction zone provided by a second 
continuous stirred, tank reactor, the second oxidation reaction 
zone being substantially back-mixed in the liquid phase and 
containing a heterogenous particulate catalyst for the oxidation 
reaction comprising a noble metal deposited on a particulate 
carbon support and suspended in a liquid reaction medium 
comprising the N- (phosphonomethyl) iminodiacetic acid substrate, 
th carbon support exhibiting a particle size distribution such 
that about 95% of the catalyst particles are from about 3 to 
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about 100 iim in their largest dimension, the concentration of the 
particulate catalyst within the second oxidation reaction zone 
being from about 0.1 to about 10 wt.% based on the total weight 
of catalyst and the liquid reaction medium in the oxidation 
reaction zone, the intermediate aqueous feed stream comprising N- 
(phosphonomethyl) glycine product and unreacted N- 
(phosphonomethyl) iminodiacetic acid substrate obtained in the 
intermediate reaction mixture effluent; 

introducing an oxidizing agent into the second oxidation 

reaction zone; 

continuously oxidizing the N- (phosphonomethyl) iminodiacetic 
acid substrate in the second oxidation reaction zone to form 
additional N- (phosphonomethyl) glycine product; 

cooling the liquid reaction medium in the second oxidation 

reaction zone; and 

continuously withdrawing a reaction mixture effluent 
comprising the N- (phosphonomethyl) glycine product from the second 
oxidation reaction zone. 

398. (new) The process as set forth in claim 397 wherein the 
liquid reaction medium in the second oxidation reaction zone is 
cooled in an external heat transfer recirculation loop comprising 
a heat exchanger associated with the second stirred tank reactor. 

forth in claim 397 wherein the 
\ temperature of the liquid reaction medium in the first oxidation 

reaction zone is maintained at from about 95°C to about 105«C and 
the temperature of the liquid reaction medium in the second 
oxidation reaction zone is maintained at from about 100°C to 
about 105°C. 
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